Isolation and genetic characterization of a renal epithelial cell mutant defective in vasopressin (V2) receptor binding and function.
A novel mutant of the LLC-PK1 renal epithelial cell line, VPR1, was isolated after mutagenesis with N-methyl-N'-nitro-N-nitrosoguanidine and selection using a photoactivatable vasopressin analogue [1-(3-mercapto)propionic acid, 8-(N6-4-azidophenylamidino)lysine] vasopressin. The VPR1 mutant cell line possessed less than 5% parental V2 receptor binding for vasopressin but exhibited normal calcitonin receptor binding. In contrast to LLC-PK1 cells (wild type), VPR1 cells exhibited no response to vasopressin in terms of in vitro adenylate cyclase activation, in vivo cAMP production, or urokinase-type plasminogen activator induction. The responses of VPR1 cells to other agents, such as calcitonin, the adenylate cyclase activator forskolin, the GTP analogue guanosine 5'-[beta, gamma-imino] triphosphate, 8-bromo adenosine-3',5'-monophosphate were comparable to those of the parental cell line. Somatic cell hybrids were derived from the cell lines LLC-PK1 and VPR1 and analyzed for the dominance/recessiveness of the VPR1 mutant phenotype. Hybrids were found to possess normal vasopressin binding activity as well as functional responses to the hormone, indicating that the mutation affecting the V2 receptor in VPR1 cells is recessive. The VPR1 cell line may thus have application as a recipient for the expression of the V2 receptor gene using DNA-transfer.